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a b s t r a c t
Background: The growing number of web-based psychological treatments, based on textual commu-
nication, generates a wealth of data that can contribute to knowledge of online and face-to-face
treatments. We investigated whether clients' language use predicted treatment outcomes and adherence
in Master Your Mood (MYM), an online group course for young adults with depressive symptoms.
Methods: Among 234 participants from a randomised controlled trial of MYM, we tested whether their
word use on course application forms predicted baseline levels of depression, anxiety and mastery, or
subsequent treatment adherence. We then analysed chat session transcripts of course completers
(n¼67) to investigate whether word use changes predicted changes in treatment outcomes.
Results: Depression improvement was predicted by increasing use of ‘discrepancy words’ during
treatment (e.g. should). At baseline, more discrepancy words predicted higher mastery level. Adherence
was predicted by more words used at application, more social words and fewer discrepancy words.
Limitations: Many variables were included, increasing the chance of coincidental results. This risk was
constrained by examining only those word categories that have been investigated in relation to depression or
adherence.
Conclusions: This is the ﬁrst study to link word use during treatment to outcomes of treatment that has
proven to be effective in an RCT. The results suggest that paying attention to the length of problem
articulation at application and to ‘discrepancy words’ may be wise, as these seem to be psychological
markers. To expand knowledge of word use as psychological marker, research on web-based treatment
should include text analysis.
& 2014 The Authors. Published by Elsevier B.V.
1. Introduction
Web-based treatments, based on their textual communication,
generate a wealth of data that can contribute to knowledge
of therapeutic processes. If mental health improvement can be
predicted by clients' word use, then therapists should pay atten-
tion to this during web-based and off-line treatments.
Over decades, research has shown an association between
people's physical or mental health and the words they use
(Chung and Pennebaker, 2008; Campbell and Pennebaker, 2003;
Pennebaker et al., 1997a, 1997b; Weintraub, 1981, 1989). We focus
here on word use studies related to depression and to treatment
adherence. No studies were found that analysed clients' word use
during treatment in relation to treatment outcome. Most studies
analysed written essays about personal life. A considerable num-
ber of studies showed that depressed people used more ﬁrst-
person singular words (I, me, mine) than non-depressed people
(Bucci and Freedman, 1981; Weintraub, 1981; Pennebaker et al.,
2003). This may be because depression leads to greater self-
focused attention and rumination (Baddeley et al., 2011; Watkins
and Brown, 2002; Pyczsinski and Greenberg, 1987).
Furthermore, research indicated that depressed people use
fewer positive emotion words like happy (Molendijk et al., 2010)
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and more negative ones like sad (Molendijk et al., 2010; Rude et al,
2004) than non-depressed people. Depression also appears to be
associated, though less conclusively, with increased use of insight
words (think) and causation words (because) (Pennebaker et al.,
1997a, 1997b). And a study of Molendijk et al. (2010) indicated that
language use referring to discrepancies between actual and ideal
selves were related to current depression and to negative thinking
styles. Finally, social words (they, others) do not appear to differ-
entiate between depressed and non-depressed persons (Rude
et al., 2004).
Regarding treatment adherence in relation to word use, we
encountered a study on guided self-help for anxiety and depression
(Zinken et al, 2010). It found that the use of non-ﬁnite complement
clauses at intake was predictive of adherence and the use of adverbial
clauses and causation words (because) was not.
The objective of this paper is to evaluate and discuss clients' word
use in relation to treatment adherence and outcome in participants
in a randomised controlled trial of Master Your Mood (MYM). MYM
is an online cognitive-behavioural group course of six guided
sessions in a chat box, for young adults with depression symptoms
(Van der Zanden et al., 2012). We analysed the use of language on the
application forms for the course (baseline word use) and in tran-
scriptions of chat sessions and compared these with participants'
levels of depression, anxiety and mastery. The aim of this study was
to identify if baseline word use is predictive of (a) course adherence,
(b) baseline symptom levels, and (c) change in symptom levels. The
current study also aimed to identify (d) if change in word use is
predictive of change in symptoms levels.
On the basis of the previous research summarised above, we
expected that depression decline would be predicted by decreases
in word use involving the ﬁrst-person singular, negative emotions,
causation, insight and discrepancy, and by increased word use
concerning positive emotions. We did not expect social words to
be associated with depression level nor causation words to be
predictive of adherence.
2. Method
2.1. Study design and population
Data were derived from an RCT on MYM (Van der Zanden et al.,
2011, 2012) inwhich 244 young adults with depressive symptoms had
been randomly assigned to the MYM-course (n¼121) or a waiting-list
control condition (n¼123). The primary outcome was the depression
level three months after baseline and secondary outcomes were
anxiety andmastery levels. Six months after baseline, themaintenance
of effects was studied in the MYM group. The waiting-list group
received access to the course three months after baseline. MYM has
proven to be effective in reducing depression and anxiety symptoms
and in increasing mastery (Van der Zanden et al., 2012).
In the present study, the transcripts of the application forms for
the course of 234 trial respondents were analysed with a text
analysis programme and compared to the outcomes. The mean
age of the 234 respondents (199 were female) was 20.0 years
(SD¼2.21). To analyse changes in word use during the interven-
tion, we studied chat session transcripts for 67 respondents who
attended ﬁve or six sessions (59 females). These included wait-
listed participants who started the course later. Their mean age
was 21.3 (SD¼2.06).
2.2. Measures and instruments
2.2.1. Depression, anxiety and mastery scales
Depression symptoms were assessed with the Centre for
Epidemiological Studies Depression Scale (CES-D; Radloff, 1977;
Bouma et al., 1995). Total score range is 0–60, with higher ratings
indicating more symptoms. The CES-D has good psychometric
properties with a Cronbach's alpha of .93 (Cuijpers et al., 2008)
and .91 in our study.
Anxiety symptoms were assessed with the Anxiety subscale of
the Hospital Anxiety and Depression Scale (HADS-A; Zigmond
and Snaith, 1983). Total score range is 0–21, with higher ratings
indicating higher states of anxiety. The Dutch HADS version has
good psychometric properties, with a Cronbach's alpha of .81
(Spinhoven et al., 1997; Crawford et al., 2001) and .74 in our study.
Perceived control was assessed by the Dutch version of the
5-item Mastery Scale (Pearlin and Schooler, 1978). Mastery refers
to beliefs about one's own ability to control one's environment.
Total score range is 5–25, with higher scores indicating a greater
sense of mastery. The Mastery Scale has good psychometric
properties (Pearlin and Schooler, 1978), with a Cronbach's alpha
of .77 in our study.
2.2.2. Application forms
The answers of 234 respondents on two open questions in the
application form for the course were used for the baseline text
analysis. The questions were: ‘What is your reason for applying for
MYM?’ and ‘Please brieﬂy describe the kinds of problems or symp-
toms you’ve been having.’ Respondents could type as many words as
they wanted.
2.2.3. Linguistic Inquiry and Word Count (LIWC)
We analysed word use with the validated Dutch version of
the Linguistic Inquiry and Word Count 2007 programme (LIWC;
Pennebaker et al., 2007; Zijlstra et al., 2004, 2005). The LIWC
analyses text on a word-by-word basis and calculates the percen-
tages of words that match particular word categories. We used
seven of the 66 LIWC word categories in the present study:
– First-person singular pronouns (I, me, mine),
– Positive emotions (e.g. happy, brave)
– Negative emotions (e.g. sad, desperate)
– Causation (e.g. because, why, therefore)
– Insight (e.g. consider, realise)
– Discrepancy (e.g. would, should, conﬂict, wish, hope)
– Social processes (e.g. share, we).
2.3. Analyses
In the full sample of 234 respondents, we determined whether
their word use at application (baseline) was predictive of their
baseline depression, anxiety and mastery levels and of their course
adherence (deﬁned as number of attended sessions). We ﬁrst
performed bivariate correlation analyses, followed by linear
regression analysis on the signiﬁcantly correlated variables. Inde-
pendent variables were word use at application in the selected
LIWC categories; dependent variables were the baseline (t0) scores
on the three outcome scales and the course adherence.
For the ‘completers’ group (having attended 5 or 6 sessions;
n¼67) we determined if baseline word use and then change in
word use during treatment predicted change in the three outcome
variables. Therefore bivariate correlation analyses were performed,
followed by regression analyses on variables that showed a sig-
niﬁcant correlation. The change in the three outcomes was
calculated by the difference scores between the t1 and t0 mea-
surements. Change in word use was assessed by calculating the
difference between mean percentages on the LIWC categories in
session six and session one.
Missing LIWC values for respondents who attended ﬁve of the
six sessions were imputed by the series mean method, based on
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the average score on each particular LIWC variable. All analyses
were performed with SPSS-19 (SPSS, Chicago) using a two-sided
signiﬁcance level of po .05.
3. Results
3.1. Participants
At baseline no signiﬁcant differences were found between the
completers (Z5 sessions; n¼67) and non-completers (r4 ses-
sions; n¼167) on the parameters depression, anxiety or mastery,
nor on gender, age or professional help (current or past).
3.1.1. Association of baseline word use with baseline outcome
variables
Table 1 shows that only for the outcome mastery signiﬁcant
correlations with word use were found: negative emotion, insight
and discrepancy. Regression analyses indicated that fewer nega-
tive emotion words at baseline (b¼ .12, t(232)¼2.07, po .05) and
more discrepancy words (b¼ .23, t(232)¼2.51, p¼ .01) predicted
higher baseline mastery levels.
3.1.2. Association of baseline word use with treatment adherence
Table 1 also shows that discrepancy and social words at base-
line correlated signiﬁcantly with adherence. Subsequent regres-
sion analysis showed that those variables were also predictors of
attendance: more social words and fewer discrepancy words pre-
dicted better treatment adherence (b¼ .11, t(232)¼1.99, p¼ .048;
b¼ .30, t(232)¼2.1, p¼ .040). An unexpected ﬁnding was that more
words used on the application form correlated signiﬁcantly with
adherence and could also predict adherence (b¼ .01, t(232)¼2.60,
p¼ .01).
3.1.3. Associations of baseline and changing word use with outcome
changes
Table 2 (left-hand columns) shows that mastery change was
signiﬁcantly correlated with discrepancy word use at baseline.
Regression analysis indicated that fewer discrepancy words
at baseline predicted greater mastery improvement (b¼ .64,
t(65)¼3.03, p¼00). The right-hand columns show a signiﬁcant
correlation between change in discrepancy words and change in
depression. Regression analysis indicated that increasing use of
discrepancy words predicted depression decline (b¼2.89, t(65)¼
2.17, p¼ .03).
4. Discussion
This study has shown that word use of clients in psychological
treatment can predict both treatment outcome and adherence.
Although our study could not conﬁrm all hypotheses, several
interesting results emerged. The most convincing ﬁnding, though
contrary to our initial hypothesis, was that an increasing use of
discrepancy words predicted depression improvement. An expla-
nation for this could be that discrepancy words such as ‘should’,
‘would’ and ‘wish’, may express aspirations for the future and
not merely shortcomings in the present. Since higher discrepancy
word use was also predictive of higher mastery scores at baseline,
this word category may indeed turn out to be a relevant marker of
mental health improvement.
Another interesting ﬁnding were the predictors of adherence.
Participants attending more sessions used at application more
words, more social words and fewer discrepancy words. An
explanation for the ‘number of words’ predictor is that highly
motivated respondents took more time to describe their problems
and therefore used more words. The ‘social words’ predictor may be
explained by the fact that MYM is a group course, and thus attract
and hold respondents who like socialising, as reﬂected by their
social word use. Finally, the use of more discrepancy words at
application predicted poor adherence. An explanation may be that
participants who used more discrepancy words – associated in our
study with diminishing depression and higher mastery – recovered
more rapidly and consequently attended fewer sessions. This seems
Table 1
Correlation coefﬁcients of LIWC word categories at baseline with baseline depres-
sion (CES-D), anxiety (HADS-A) and mastery scores and with number of attended
sessions (adherence), N¼234.
LIWC variable t0 CES-D t0 HADS-A t0 Mastery Number of
attended sessions
Number of words −.04 .03 .06 .16n
1st-person singular −.01 −.01 .09 .02
Positive emotion −.01 .02 .09 −.03
Negative emotion .11 .00 −.14n −.03
Causation −.13 −.09 .08 −.11
Insight −.08 −.05 .16n .02
Discrepancy −.12 .01 .14n −.14n
Social processes .04 .05 −.05 .13n
n p o .05.
Table 2
Correlation coefﬁcients of word use at application and word use changes during treatment in seven LIWC categories with changes in depression (CES-D),
anxiety (HADS-A) and mastery, N¼67.
Correlation coefﬁcients between word use at application and
changes in outcomea
Correlation coefﬁcients between changes in word useb and
changes in outcomea
CES-D decrease HADS decrease Mastery increase CES-D decrease HADS decrease Mastery increase
1st-person singular −.01 .02 .02 .05 .10 .09
Positive emotion .07 −.03 .03 .12 .01 −.11
Negative emotion .20 .20 .23 .08 −.03 .12
Causation −.16 −.15 −.07 −.02 .13 .10
Insight −.10 −.15 −.05 .21 .17 .13
Discrepancy −.21 −.22 −.35nn .26n .08 .16
Social processes −.05 −.04 −.15 .02 −.06 .07
n p o .05.
nn p o .01.
a Changes in outcome were expressed by t2−t0 scores on CES-D, HADS-A and Mastery Scale.
b Changes in word use were expressed by difference scores between word use percentages in LIWC categories at sessions 6 (t2) and 1 (t1).
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in line with a previous study on MYM that found no relation
between adherence and outcome (Van der Zanden et al., 2012).
Although the results are promising, we should be cautious
drawing conclusions. In our study many variables were included,
thus increasing the chance of coincidental results. We tried to
constrain this risk by examining only those word categories that
have been investigated in relation to depression or adherence.
In conclusion the results are promising but too tentative yet to
support widespread implementation of language analysis in clinical
practice. Nevertheless, the present ﬁndings give rise to the sugges-
tion that therapists should pay attention to the length of client's
problem articulation at application, and to discrepancy word use
during treatment, since these seem to be psychological markers.
A clinical implication may be applying motivational techniques in
treatments for those clients with short problem articulations and to
be aware of clients' use of discrepancy words such as should, hope,
wish since this may predict improvement. To expand our knowledge
onword use as a psychological marker, future research on web-based
treatment should therefore include text analysis.
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